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Cfl*« 2 ] If *a 1 fB««DffiB«B^«®©3a:^?£t 
L^T. BijfE2te®S«(D9^-7?©a«±t;^^-g^ 10 

[If 5Ra 4 ] If 1 IH«<D?grB^S®Sig:^?4 (c ^ 

i/^T. Mia 2 ^-:^(o&iRmmimmm 
[If 5 ] If 1 mm(Dm^mmm(Dm^yo'mc 

[«*« 6 ] tmm 1 ^ If 5t<« 5 $ TcD t/ ^-rn^M 
afBfc(D!SB^^«©@ji;^?s(c*5t/^r, fluiBT.^— 9-- 

[If 7 ] mFBrn^mmt^ 2 «f©asr^{cm^o 

[a*«8] lf^«7fBlg<^)IS^^H^<:*3l.^T. MIB 

[lf*S9] lf5f?^8f3«<73?S^S«fc*3V>T. BUfB 
[|f«JSlO] ff#«7tBttCD?g^^Stfe(/>T. tu 

IB 2 -5-7?ioa«gffi{ciHigi?*^jg^^nr 

[lf5R]^l 1] lf#il7fBic©ffiB^BSM{cfei/^T. M 
feD, tulB-7?cOSS±cOa{g{cjSUT. iSg|5t(i/jN$ 50 
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<> ffig|5fc{i;^^t/\ S*5iIg<0HiifB7.^— 9--*^i3 

B? nr i ^ s ii ^mm. tt^ mM>mm. 
m^m 1 2] ii*«7 A^5if#« 1 1 ^-ecDi/^-rn 

AM SfBic©^SII^e{cfct,^-r. tulBX-?— 9--(is s 

[w*« 1 3] m^mi ii^^tmm 1 2 ^-e^i/^-rn 
[0001] 

■9— *itflj-r 5s^rI^cM■r ^ t ©-ej&So 

[000 2] 

[!^*<DRii] H 9 \c-mmi3:^mr? h U :/ 

©;^;'^-a^ffl®?gB^a^S« 1 0 O©«{l^ifffi0*^ 
[000 3] H9{c?N-r<fc'5fc. mW.\ 0 1 (TffliJS 

tn\mm. iimmo 1 0 2^^)^^n^"n«Da« 
©Siita?fcfe(.>Ti/-;wi 0 A^i\Lxm'Mmm'i:^ 
m-^ru mmo\. 1 0 2 F^tc^graS 1 0 3 
f)mx^txx^>^o mw. \ 0 i±tc(i. * (R) . 

(G) . W (B) ©*feMl 0 8 a&tfiiTt* 
^VhU-y^X) 1 08 b*>e>^S*^-7'i';l/^-l 

10 8. umm 1 0 9*^iii^j^;jg?n. -rsm 1 0 9± 
^ciixY^^ymmmmmi 1 o^^j^jt^n. ^i^ia 

nri/^^o mmmmi 1 0. 1 1 i±ic{iBB[piiKi 1 

2. 1 1 3*^jBfig*nTt/^^o 

[0 0 0 4] ^B^^^SB 1 0 Ofc*3l/^T, IH«1 1 
2. 1 1 SP^tfi. aigl 0 1 i:?>fl^«*gl 0 2<0P^I1 

l/y:&ifA^&:S:^m^<DX'^— 9-- 1 0 5*^^g(ffiB$ 

[0 0 0 5] fia?. ^BJ««i 110. ffil^lK 1 1 211^ 

jgfiScLfcasi 0 1 ±tc7.-<:— 9-- 1 o^^mpt^yj 

fitLX. X'^— 9— 1 0 5*7K 7P>'. -Yvr/pt? 

ct\c^>:)mip~t:s,m^mipmt. 05* 

fel^r. X'^— 9— 1 0 5«rg^fcX{ift^«Ifcm«* 

"to^mm^ti^mmLxmmi 0 i±ic7.'^— 9-- 

1 0 5^#«?-ti-§^Siifliai;A^-flS{c^&nTi^ 

So 

[0 0 0 6] 01 0(a). 01O(b)fc. ^tl^tlM^m 

fiim<D^^mm 2 0 0 a. ^SMfliS(Oi(*^B 200 
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9— 1 0 5<Dmpy5'^^mmicmm-t:s>o m i o 

(a), ai 0(b)»cfe</^T> IBlUm^fcHlRli;?^^^ 

[0 0 0 7] it^iSMZO OA. 2 00 BtDrtgPtcaX 

f(^UX-r-i/*2 0 l±fc. ^0««®1 1 0. iSfSlIll 1 

0 0 A , 2 0 0 B <D^]igPfc{iia^^H 2 0 2 RQV X 
;l/2 0 3ASKH?nTl/^?.o 
[0 0 0 8] SSf(^[JSOfl?F^H2 0 0A{c:fet,^T 10 
a. 2 0 2 fCT.'^— 9— 2 0 4 MlS.m 

:ff7.m^'SZ 0 5 i:ft^ai^*nT^^-5o ^^MilflJ 
ffi<OM5[if&SS2 0 0 Bt:fel^T{i, l!l^^«2 0 2k:X 

9--m$&m2 0 4 B^^^ifa^nrt/^^c 

[0 0 0 9] S5Sf[^ffifcfet,>T(i. 01 0(a)fc^-r 
i^lC. T.'^— 9— 2 0 4 A7b^P.ax-<— 9— 1 

0 2 fc#ii^*n. -:^ffiiffi;«rxpj&m2 o 5*>e.{4S^ 

•^g«l?(DEIi;^'X*^H^gM2 0 2tc#tj^^n^o W 20 

sisa 2 0 2 {c«$&?n/cx-?— 9-- 1 0 5 {iy X;!/ 2 
[0 0 10] ^^m.^mc&'ri>i. m 1 ocwtc^.-r 

cfc^tc. X-^— 9— mifS^2 0 4 BA^Bffi^^^^H^ 
^•^ U T:ff7.tL TX'^— 9— 1 0 5 *^i«il^S 2 0 2 

ttii)^^n-5o C<Dilt. X-?— 9— 1 0 5tti^{cX 

(ift^wt^w^nri^-So «^^«2 0 2tc«iS&$n 

fcX'^-- 9— 1 0 5{iyX;l/2 0 3jb^?.4^^'J7**Xi: 

thicmmtti. issTLT. sffii 0 i±tcg;[^$ 30 
nSo ciD^t. x'^— 9--1 0 5«^«Lri>s© 

[0 0 1 1] 

[^W3b^^^L<t9i:-r5^] 9— 1 0 

tt, 1 0 1 ±lcx-?— 9— 1 0 5*ii^T^-li^ 
Ctlci:^)Wi^mjorctbs X^— 9— 1 0 5^WL^t 

[0 0 12] ±fB®-Mc7)^B^^^g« 1 0 Ofcfcl^ 
T. X-?— 9— 1 0 5*^gi5»WtC)g«-rS^ifLr. X 

9-- 1 0 5<Dmmmi)^^i^-'iciSi*). mmmic 

etc t t<D?smic-Di^'ri,m^t^o 

[0 0 13] ^fc. x-?-i^— 1 0 dt/^m^-^nfctc 

*5-7'f;l/^J-Ml 0 8O©fe»l 0 8 a09-^. ili 50 
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(G) (DM&m 1 0 8 a'OlBfflfcX'^— 9— 1 0 5*^SSc 

fli ? nifc i: t fcgl^ ^ o r 1/ ^ So 

[0 0 1 4] Sfc. 0 l±{c{4ij^-7i';l/^'- 

mi os^mmnmi i o:&i:*w?nsfca6> as 
1 0 1 (ommc^miim^^n. mm^micjs^ti&^ 

ii^mts.^n^iM^if^^o X-?— 9-- 1 0 5 a« 1 

[0 0 15] ccr\ rmmm<Dmmicmm^Biii-^ 

[0 0 1 6] 01 nc> ^Mvhy-y^xtSf-fy®*^ 

-a5^ffl<7)?gB^a^SB3 0 oic*5t,>r. ats i o i o 

ss^^H 1 0 0 tm^:m^mm^amm^^HL. 

[0 0 17] Malia^SBS 0 Ofcfei/^T. ^^sWM^ 

15 0. ^^g^^m 1 5 1 i:-r-i)o mn. iy-jiM i 
DF*3ij*^a^M«5i dotfioxi^^o m^sm^^mms 

0 0Ji:fci/>T. ;^7v-7'r;l'^-^i 0 8, Ummi 0 
9. jiB^«@l 10, 1 1 K BHiRlMl 12, 113 

mTfsmm 1 5 otco^j^^^n, ^m^nm 1 s 1 

[0 0 18] ^B^^^^B3 0 0»c:fei/^T«, :^'7-7 

i-^i/^Sf-s 10 8, umm 1 0 9, mmnm 110,1 

lKE[olKll2, 1 1 3*^ g^M^l 5 Olc®*' 

46, 1 0 1 ®«a{c:fei/^r, as^MJ^ 1 5 0 t$m 

•5, mmnm 1 5 o{c:fettsa« 1 0 1 coasa, #a 

^Mliei 5 1 {cfettsasi 0 1 ©S[B<tOiat/^{uS{c 

[0 0 19] ^ijxtf, a® 1 0 1 ©SBtcj^fig^nsS: 

MOS^ (Av-^i-^l/^-a 1 0 8A^e)ffi[PlJll 1 2 
$T'<7)IPW {i2~3[/tm], 5 Ofc:teltS 

m^Bm 1 0 3 (-feyL/J?) RQ'X'^— 9-— 1 0 5 CD 

B@{45[/im], asi 0 1 tidf^mw.! 0 2«)r^Pi 

(a^Sr^RI) {47~8[/im]i:*oT(/>5o 

[0 0 2 0] c(Dtt. tm^mmi s ucfeitsj^s 

m\ 0 3<Dm3i- (■b:;i'ff) a, asr^PSi:ipi--efe5© 

X\ 7~8[/im]i:^-3Tl/>5o L*^L*3b^^, ^fS^ 
ffi^l5HC:6V>T, •tr;V^7~8[/im]<D testes 

[/im]tOX-?— 9— 1 0 5*^i!(^J^nSfc46, 7-8 

[/tm]®-b;p»^*iif-rsci:*^T't-r, asi 0 1 t 

WiplBISl 0 2<7)F^Pi (aiSF^H) A^M<*!3, a«i 
0 1 , jk*i^a« 1 0 2 (c^^^jb^^usiga, a^^i^ 1 
5 0©8M^R|ti:mii|5tt$^< 4'>L^gi5*^l£< ii^tjfc^^ 

[002 1] ^t, ymm(ommicmmij^m^-^n. 
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[0 0 2 2] ytm^f>^m.-^tic±^yt'pmmytrjiii(D9\- 

[0 0 2 3] H 1 2{<:i^g|3i(a:^S®S*fSJMBligS^S 

1 0 0 m^:'mmmm^amm^^itv. mm 

[002 4] rt^ftSL73S<OSI*S?S^a^S« 400 

<fc ^ ^is®^*iHia^w-r ssits 4 0 6 ^m^t 

-So 

[0 0 2 5] SI^H4 0 6±l<:{ii^iig4 0 7 A^}^^^ 
tU ^mM 4 0 7 ±»C{i, ffiaa^SM 1 0 0 |5l« 
t> :d9-7'r;l/^-gl 0 8^ SB^«1Si i omii^B 

[0 0 2 6] «tg4 0 1 Jb^:«'97.a€r'feStf^tc(i, 

miftciDjgfig^n^o ^tc. s«4 0 1 t^is^T^m 

[0 0 2 7] m^mr^mA O Ofc:fe^^r. S«4 0 1 

m^\cYei&-^n^wm^mihuWi<%M\ 5 otc©*?^ 

fig^nrv^^o S*fS4 0 6. MiiSS4 0 7. 
5-7y;V:5r-Sl 0 8. Ummi 0 9s ilB^WSsl 1 
0. 1 1 K BEloJ^l 1 2. 1 1 saa^Rffligei 5 0<0 

[0 0 2 8] 4 0 iaffi®ISi|ffl:^IH][!l{i7DXh5a 

5!ia(cfet.>rfe7C(7)aig4 o iaffi^sijscii{c<fcD?s 
ffl^&caca^jgfig-rso ^®fca6. «iS4 o i^B{cfet,> 

M4 0 6. ;^7'7-7^';l/^'-Ml 0 8. BEl^lKl 1 2«: 
[0 0 2 9] ^©le^. S^^i^l 5 0{cettS«S4 
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0 1 (DmM^t^mTT^mm. 1 5 1 \z.^^y^mm.A 0 1 

[0 0 3 0] mfi^f. S^M^ 1 5 0(c:l3tt§?S^^ 1 
0 3«i¥* (-byl/j?) ^5[/im]^;^L/ci^{C. C 
(0-ir;Vm^i^-itt?> tctfylc. 5 [ /t m] (OX-?— 9— 1 

0 5^ii^j-r§i;. ifa^M^i 5 Hcif^^n^x-? 
—9-- 10 5a. g^^,^ 1 5 0 J; 0 t.mm(Dm-^^(D 

i^l 5 Otfelt«?g^Ml 0 3<Dliai (ir^l/jp) {±6 

[0 0 3 1] ?^tc. S^^lgEl 5 Otcifel^T. 6[;i 
m]SJt«-fe;l'J5©tC5{c5 [/im](7)X'-?— ^- 1 0 
5A^ii(flJ*n^/c46. 6[Mm]@JgcD-b;l'Jp^lijf-r5 

ctis^-^'tf. mw.\o\ tnumul Qz<Dfsm (« 
mm) im< * as i o i . )ttioiaK i o 2 ic^ 

[0 0 3 2] iic-e. asF^ntc^jW^uifeiitcFcg 

-So 

[0 0 3 3] Iftc S TNCSuper Twisted Nematlc)^- 
FtO?S^g^SB{cfel,>Ta. An • dfil (fflL. An 

mfi^mtt^Z.tt)m^tlXiS<r). An • d^IcD^fL 

^^ic^m^^t^tci^s ^yhvxh^wr^o 

30 An • dffi©^{L •r«:t)-5-fe;P®dcD^^iJ!!)^:^ 

1 i:. s T N*- Yxt.mmmixim<Dn^^m^ 

9o Sfc. •b;WSd{c^3^^j*^fe;5i:?gB^cD^.ittt*'?Mb 
L. n^h^xhAMgTf^o ccD<t9fc-tr;bi?dfc^^ 

[0 0 3 4] ^CT% *l^0J{i±ie©BgH^5^^}?iL. 

^mu-t^z-titnK). u (G) cDSfe«A^m^?n§ 
#^-r 5 ^ a 6^ t -r ^ o 

[0 0 3 5] *fc. cnP.®»3i:^j4{cJ;tJ. ^^p°o« 
[0 0 3 6] 

50 mm^mkir^rzib(o^m iMmm^mm-^tc^ 
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X-?— 9— *flfli-r -5 c i: ;&!ttmi: -r -So 
[0 0 3 7] <i<D¥Sfc<kn{f, RttB^nsjgrgtottm 

{agRD'tttB lH]i!(!b^ftM t ^ 1? 1 5 y X h / 
X;l/*fflt,>^^y^/i/'x-y h73S{cj;0 7>-?— 9--«Dii( 10 

■9— *M^nfc?SHlSH{cfev^r. KX-?-- 9— 

[0 0 3 9] Hi}fB2t5j©a«©^-^-73©a«±{c*v 

[0 0 4 0] C®^{C{i, McDgfeS^^Jg^^n^M 

litttT.-?— 9--*^f(flj*n*t>toT\ 5tiin^E?±-r 

[0 0 4 1] *fc:. Buia2ft©S«<D3-^-;^<Da)KS 
[0 0 4 2] CO^lctt. »«SSlc:Sl^TCagI5*^Jg 

[0 0 4 3] ^tz. m^2m>W&<Do^-'y5<DmUU 

©iS^gtcjscT. iaa3fc(i/h^<. s 

-So 

[0 0 4 4] <l(D«^fc{i, SfeJitDiSffitClSCT. a 
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[0 0 4 5] Sfc. j-;i±<7)#stfei/^r. HufBX'^— 9- 
-a. Affile iiPi^i4<SBgA^3i-x^yy^nfcfe<o-r- 
fe-Si:i:*^M*L</\ i:L-C> affile f^Bj^ 

[0 0 4 6] Sfc. W±©#©tcJ;»3Sm^n5jSB^S 
[0 0 4 7] 

[0 0 4 8] mimmmm 
m 1 tc^jgH^ic^-sm I ^ssmi^o^v h u -y 

[004 9] 01(a){c^-r<t'5fc, :^v;^^7b^?.*-5 
a« (Tfflija^ 1 1 ±fc. SfeM 1 8 aRa'Jg^S 

^-Mi 8^ :i]'3'-y^ji^-mi s^umt^ums 
[0 0 5 0] m^m 1 8 a tt> mnmtm. m 

ff^J^*if{c<i;0Jgi3Sc^n. mtf* (R) , 
(G) . n (B) cD3fe*W®/^^^->^:WlJLrt.^ 
So jIt^ (^^-y^vhUy^X) 1 8 b{±« 

[0 0 5 1] :^{c. 01 (b)lc^-r<fc'5fc, iBinlll2 2 

^Uy||*>P>:&§^cDX-?— 9-- 1 5^^g(Sifl?-r 

hyX;l/3 0*fflV\ -O^i/'x-y h:/'JV^-&H-T? 
55I?.nS'l'>'^'S^x-y h:^S;{cJ:t), X^— 9-— 15(0 
m.1nmvo X-?— 9--1 5cOS@{i> jg^a^^Sl 

So X-?— 9— 1 5<^)fcflj:^a£0i¥aBfcot/^Ttt^i^-r 

So 

[0 0 5 2] ^fc, 01 (c)fc^1-J:3k:, SISl 1 

m \zt ^m\^m 22, 2 3 i^j-r s j: 3 »c 
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[0 0 5 33 Ccr\ a^Sl 1±^<D7.^~^~ 1 5<D 
9— 1 5 ^S^iS^tc j; ^) BlTS®gJtT-i^-{c:»tJ[ 

1 s^saa^'^^o 

[0 0 5 4] ^mmBmicisi^X. 7.^~V-~ l 5tL 
sax-?— 9— ^ffll^^^^fcti. X-?— 9— 1 5«:a 

jlLTtm^'OfSBtiC^L/'cX-^-IJ— 1 5®ffiHA< 

[0 0 5 5] ^xic. ^mmBmrm^^^y'^i^ ji-y h 

[0 0 5 6] -ry^'S/'x-y h/xVL-s oa. mzic^t 
fij^tfxx>'Uxia®yX;i'p'"u-h3 i i:^ 

h) 3 3^/>LTg^^nri>§o yx;i':/p-h3 1 
t mm^ 32 1 (Dmic i±mmi 3 a t j; TMis<^ 

^F^3 4 tmm^ t) 3 5 i:A^Jg^SnTl/^^o ^^F^3 

nx^f). ^^m3 4tmm^*}3 5tim^n3 6^ 

it. ^m3 4i)->^7.-^-v-^WLmm^mmt?>rcib(D 
yx;i/?L3 7*w5.nTi/^So mmmziat 

[0 0 5 7] $fc, m3ic^ti:'?\c^ mmm2(D^ 

m3 4icM^t^mtRMm(o^±iaiEmm^3 9t'' 
g-a-^nri^So coys.nm'f 39 lA-Miomm 4 oco 
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Sj*g3 2t-^*i:*-pTir|.»c^flf5» cnic^-^x 

^m3 4(Dmmti^m:k-r^o tfcA^or. ^H3 4rt{c 

?3 g'NCDM^^^-rs^. 3 9 tm.mw.3 
zi,itticfi(Dmmem?>o 0x10:^1. ^m3 4t>^ 
(Drnmicm^tciib. ^ms 4\HBW7.-^~'^~'^mmw. 
<DEm'^±^ u jxm. 3 7 *^p.a«{ciPiitrx-?- 
10 i^--^3^S(^?g©?gri4 i^^tttij^nso 

[0 0 5 8] ij^fc, 0 4, 0 5 {C. ?g,§^^^gB 1 {c:fe 

t.^T. *9-7y;1/^'-^i 8^±:ai*>^Mfci:to5¥ 

[0 0 5 9] iSIIS^SB 1 {Cfel/^T. 1 ficDSfea 1 
8 a a 1 *(DjiHj§«<S 2 0 1 *(DjSH^M 2 1 t*^32 
^■rSMl^fcmLTJ^^^n, 1 1 8 a 60 

20 mmit^-mmiLm^n^o *fc, ^ (r) . u 

(G) . W (B) *^6:&?>3fflcO*fe^l 8 aT'-H^ 

[0 0 6 0] -flSfc. X-?— 1 5iDf(flJ|gSJ;LT 

« 7 0 [ffl/m m' ] Um.if'm:}! * nTl ^ ^ o f (i\ 

Wi^WiWm. 1 9 2 [mm] x«| 1 4 4 [mm], B*tf 
^P*^0. 3 [mm]©?gB^/^^;Mc{i, 6 4 0X3 
(Rs G. B) X 4 8 0 (=9 2 1.6 0 0) ffiO-y-y 
H^*^fe^cDr% — ficD-y-T'jii^ttiEiSSJgcDX'^- 
SO +)-- 1 5 A^i^^iJ^ns <i *^i^^gT'fe5, 

[0 0 6 1] Ltct^-DX. 04{C^-r<t9tC, ^150. 
3[mm]x;g|^0. \ imm\(D^fm^P^lc1.i. 7.^— 

5*^2ffl@a8S[flj*nn{f<fcv\ 

[0 0 6 2] M^t^, ^^Jt 1 4 4 0 dpi (dot per 
inch) <D'<y^i/:x.y hyXVl/3 O^Ml-'fc±ta-tc{i, 
lK-yh)^17. 6 [/im]®^®4 l*fIoci:*^-t?t 
^<DX\ X-?— 9— 1 50aS*M~4 [/im]®ii^ 
t(i iSfczffl^X'^— 9--1 5*^»S[$nTi/^5i-5 

-^—9--! 5*^^iJ$nTt'>§<i;9{cx-?— 9--^^i$[m 
■9-Xiii*c:'i:(c2ri-rot!(^tJLTfe 
^tc. X'^— 9— 1 5©B@*M~1 0 [/xm] 

(om-^icii^ 1 rSic 1 fsox^— 9— 1 sa^^^nx 

[0 0 6 3] CCXii. mWt^l 4 4 Od p KO^y^ 

->*x>y hyX;l/3 Ofcot/^TtJiH^Lfc*^ ^^gsafJcn 
(cPISf, X-^-1?— 1 5iDHSfcJSi;T. 3ia*;^t 
50 *<?)Ji£?g^(!tUi-rs-<y^e^x>y hyX;l/3 O^SS? 
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Co 0 6 4] *^Stsmi(cfet,^Ttt> -^zTmrnctic^ 

[0 0 6 5] X-?-^-l 5;b^i^ (G) 

5 {c^-r J: 9 1;:. m (R) ilff (B) ©SfeS l SaO 
ioHlc^^iX-?— 9-- 1 5%fi!(^JL, (G) cDSfeB 
1 8 a ©lEHfciiX^— 9-- 1 5^S!l^t^i/''i: i:^)^! 

[0 0 6 6] (IcOi^tc. *|li5}gj|lcj;n{f. -T^^ 20 

X'^-l?— 1 5©gS[flJ^ff^iiJ:tcJ:!9. X'^— 9— 1 

1 5(Dmiiimmif^i^-it^nrzmp^m^^mm.(Dmm 

*}s X-?— 9— 1 5<Dmimmi}^i^-it-^n. mmm 

*^j^-fk^nsi^i:tt. X'^-+»-<D^«ic<fc;5?^sn 

[0 0 6 7] Sfcs -rv^'i/'x-y h^ai'^JCctOX'-?— 9- 30 
-1 5^Si^-r5i:i:lcj;i3, (r) i:» (b) (oa 
feS 1 8 a 0|gH»c©*iX^— 9-- 1 S^fC^fit. 

(G) <DSfell 8 a<DliSHfc(iX-?— 9— 1 S^iSt^j 

So sfc. !i<Dmm:^mic^t). b (r) ^» (b) ® 

SfeS 1 8 a <0lBHfc<7)*iX'^— 9-- 1 5*^BES?n 

[0 0 6 8] ^zmmBB 

•rSo 06fcfet^r, ?Kb^S^S«i i:IB|i;iP^^{c 

[0 0 6 9] 2 ^ctD^^T> ;W 1 4 o 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
producing a liquid crystal display device having excellent 
display quality by controlling the position and number of 
spacer particles to be sprayed, and to provide a liquid 
crystal display device. 

SOLUTION: A spacer dispersion solution is prepared by 
uniformly dispersing spacer particles 15 in a specified 
concentration by ultrasonic or the like in a single solvent 
or a mixture solvent of two or more solvents selected 
from water, fluorocarbons, isopropyl alcohol, ethanol or 
the like, and the obtained dispersion solution is sprayed on 
a substrate 1 1 . The spacer dispersion solution is sprayed 
onto a specified position of the substrate 1 1 in a specified 
amount by an ink jet method using an ink jet nozzle 30 in 
which the injection position and injection times of the 
liquid drips to be injected can be controlled as required. 
Then the solvent in the spacer dispersion solution is 
naturally vaporized to dispose the spacer particles 15 in a 
specified number on a specified position of the substrate 

11. Thus, the spacer 15 can be sprayed in a uniform spray density in a specified region 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS ^ _ 

[Claim(s)] 

[Claim 1] The manufacture approach of the liquid-crystal equipment characterized by to sprinkle 
said spacer by facing sprinkling many spacers for forming predetermined spacing between two 
substrates which pinch a liquid crystal layer on one substrate, sprinkling only to the predetermined 
field which includes the pixel field on said substrate for the spacer distribution solution which 
made the predetermined solvent distribute said spacer with an ink-jet method, and evaporating 
this solvent. 

[Claim 2] It is the manufacture approach of the liquid crystal equipment which the coloring layer of 
the color from which the plurality for carrying out color display on one substrate differs is 
prepared, and is characterized by said predetermined field being a field where the coloring layer of 
a predetermined color is formed among these coloring layers between said two substrates in the 
manufacture approach of liquid crystal equipment according to claim 1 . 

[Claim 3] The manufacture approach of the liquid crystal equipment characterized by the coloring 
layer of said predetermined color being a coloring layer of red and blue in the manufacture 
approach of liquid crystal equipment according to claim 2. 

[Claim 4] It is the manufacture approach of the liquid crystal equipment which the crevice is 
formed in one substrate front face between said two substrates, and is characterized by said 
predetermined field being a field in which this crevice was formed in the manufacture approach of 
liquid crystal equipment according to claim 1. 

[Claim 5] The manufacture approach of the liquid crystal equipment characterized by forming the 
level difference in one substrate front face between said two substrates, being small to Takabe 
and sprinkling said large spacer of a different diameter in the low section in the manufacture 
approach of liquid crystal equipment according to claim 1 according to the height on one [ said ] 
substrate. 

[Claim 6] Said spacer is the manufacture approach of the liquid crystal equipment characterized 
by carrying out coating of the thermoplastics to a front face in the manufacture approach of liquid 
crystal equipment given [ from claim 1 to claim 5 ] in any 1 term. 

[Claim 7] Liquid crystal equipment characterized by being arranged in the liquid crystal equipment 
with which the spacer for forming predetermined spacing between two substrates which pinch a 
liquid crystal layer has been arranged by the consistency uniform only to the predetermined field 
to which this spacer includes the pixel field of the whole substrate surfaces. 

[Claim 8] It is liquid crystal equipment which the coloring layer of the color from which the plurality 
for carrying out color display on one substrate differs is prepared, and is characterized by said 
predetermined field being a field where the coloring layer of a predetermined color is formed 
among these coloring layers between said two substrates in liquid crystal equipment according to 
claim 7. 

[Claim 9] Liquid crystal equipment characterized by the coloring layer of said predetermined color 
being a coloring layer of red and blue in liquid crystal equipment according to claim 8. 
[Claim 10] It is the manufacture approach of the liquid crystal equipment which the crevice is 
formed in one substrate front face between said two substrates, and is characterized by said 
predetermined field being a field in which this crevice was formed in liquid crystal equipment 
according to claim 7. 

[Claim 11] Liquid crystal equipment characterized by forming the level difference in one substrate 
front face between said two substrates, being small to Takabe and arranging said large spacer of a 
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different diameter in liquid crystal equipment according to claim 7 at the low section according to 
the height on one [ said ] substrate. 

[Claim 1 2] Said spacer is liquid crystal equipment characterized by carrying out coating of the 
thermoplastics to a front face in liquid crystal equipment given [ from claim 7 to claim 1 1 ] in any 1 
term. 

[Claim 13] Electronic equipment characterized by having liquid crystal equipment given [ from 
claim 7 to claim 12 ] in any 1 term. 

[Translation done.] 
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1 This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal equipment manufactured by the 
manufacture approach of liquid crystal equipment, and this manufacture approach, and electronic 
equipment equipped with this liquid crystal equipment, and relates to the technique which sprinkles 
a spacer on a substrate especially. 
[0002] 

[Description of the Prior Art] The outline sectional view of the liquid crystal display 100 for the 
color displays common simple matrix type to drawing 9 is shown, and this structure is explained. 
[0003] As shown in drawing 9 , a substrate 101 (bottom substrate) and the opposite substrate (top 
substrate) 102 are stuck at intervals of predetermined through a sealant 104 in the periphery 
section of each substrate, and the liquid crystal layer 103 is enclosed between the substrate 101 
and the opposite substrate 102. On a substrate 101, sequential formation of the color filter layer 
108 which consists of coloring layer 108a and protection-fromHight layer (black matrix) 108b of 
red (R), green (G), and blue (B), and the protective layer 1 09 is carried out. a transparent electrode 
1 10 is formed in the shape of a stripe on a protective layer 109, and the transparent electrode 111 
is formed in the shape of a stripe also on the opposite substrate 102. The orientation film 112 and 
1 13 is formed on a transparent electrode 110 and 111. 

[0004] In the liquid crystal display 100, between the orientation film 1 12 and 113, in order to make 
spacing (substrate spacing) of a substrate 101 and the opposite substrate 102 into homogeneity, 
many spherical spacers 1 05 which consist of a silicon dioxide, polystyrene, etc. are arranged. 
[0005] Conventionally as an approach of sprinkling a spacer 105 on a transparent electrode 110 
and the substrate 101 in which the orientation film 1 12 grade was formed The wet sprinkling 
method sprinkled by injecting the spacer distribution solution which distributed the spacer 1 05 to 
solvents, such as water, chlorofiuocarbon. isopropyl alcohol, and ethanol, with the pressure of gas. 
such as air and nitrogen, A spacer 105 is supplied with carrier gas, such as air and nitrogen, a 
spacer 105 is electrified automatically or intentionally in the middle of supply, and, generally the 
dry type sprinkling method make a spacer 105 adhere on a substrate 101 using the electrostatic 
force is learned. 

[0006] The outline sectional view of spraying equipment 200A of the wet sprinkling method and 
spraying equipment 200B of the dry type sprinkling method is shown in drawing 10 (a) and drawing 
10 (b). respectively, and the structure of these spraying equipments and the sewage sprinkling of a 
spacer 105 are briefly explained to them. In drawing 10 (a) and drawing 1 0 (b). the same sign is 
given to the same component. 

[0007] The spraying stage 201 which consists of stainless steel etc. is installed in the interior of 
the spraying equipments 200A and 200B, and the substrate 101 with which the transparent 
electrode 110 and the orientation film 1 12 grade were formed on the spraying stage 201 is 
installed. The atomiser 202 and the nozzle 203 are installed in the parietal region of the spraying 
equipments 200A and 200B. 

[0008] In spraying equipment 200A of the wet sprinkling method, spacer supply pipe 204A and the 
compressed-gas supply pipe 205 are connected with the atomiser 202. Moreover, spacer supply 
pipe 2048 is connected with the atomiser 202 in spraying equipment 200B of the dry type 
sprinkling method. 

[0009] In the wet sprinkling method, as shown in drawing 10 (a), from spacer supply pipe 204A, the 
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spacer distribution solution which distributed the spacer 105 to solvents, such as water, 
chlorofluocarbon, isopropyl alcohol, and ethanol, is supplied to an atomiser 202, and, on the other 
hand, compressed gas, such as air and nitrogen, is supplied to an atomiser 202 from the 
compressed-gas supply pipe 205. From a nozzle 203. the spacer 105 supplied to the atomiser 202 
blows off. carries out free fall with a solvent and gas, and is sprinkled on a substrate 101. 
[0010] In the dry type sprinkling method, as shown in drawing 10 (b), a spacer 105 is supplied to an 
atomiser 202 by making air, nitrogen, etc. into carrier gas from spacer supply pipe 204B. At this 
time, the spacer 1 05 is charged automatically or intentionally. From a nozzle 203. the spacer 1 05 
supplied to the atomiser 202 blows off, carries out free fall with carrier gas, and is sprinkled on a 
substrate 101. Since the spacer 105 is charged at this time, it can adhere on a substrate 101 
according to that electrostatic force. 
[0011] 

[Problem(s) to be Solved by the Invention] In the wet sprinkling method and the dry type sprinkling 
method which are a method of sprinkling the conventional spacer 105. in order to sprinkle by 
carrying out free fall of the spacer 105 on a substrate 101. there is a trouble that the location 
which sprinkles a spacer 105 is uncontrollable. Therefore, a problem which is indicated below has 
arisen. 

[0012] In the above-mentioned common liquid crystal display 100, a spacer 105 condenses 
partially, the spraying consistency of a spacer 105 becomes an ununiformity, and there is a trouble 
that distribution arises at substrate spacing. About a problem when distribution arises at substrate 
spacing, it mentions later. 

[0013] Moreover, since the liquid crystal layer 103 is not formed in the place where the spacer 105 
was sprinkled, the part cannot be displayed black but there is a trouble that leakage and contrast 
fall [ light ] from there, especially this problem is green among coloring layer 108a of the color filter 
layer 108 ~ it is remarkable when a spacer 105 is sprinkled by the range of coloring layer 108a of 
(G). 

[0014] Moreover, since the color filter layer 108, a transparent electrode 110, etc. are formed on a 
substrate 101. a level difference may be formed in the front face of a substrate 101, and Takabe 
and the low section may be formed bordering on a level difference. When a spacer 105 is sprinkled 
by both Takabe of the front face of a substrate 101, and the low section, the trouble that 
distribution arises is in substrate spacing. About a problem when distribution arises at substrate 
spacing, it mentions later. 

[0015] Here, a level difference is formed in the front face of a bottom substrate, and the example 
which distribution produces at substrate spacing is explained. 

[0016] The example by which a level difference is formed in the front face of a substrate 101 at 
drawing 1 1 in the liquid crystal display 300 for simple matrix type color displays is shown. In 
drawing 1 1 . the same sign is given to the same component as a liquid crystal display 100, and 
explanation is omitted. 

[0017] In a liquid crystal display 300, a viewing area is set to 150 and a non-display field is set to 
151. Usually, the non-display field 151 and the inside [ it ] serve as [ 1-2mm ] a viewing area 150 
from the inside of a sealant 104. In the liquid crystal display 300, the color filter layer 108, a 
protective layer 109, transparent electrodes 1 10 and 1 1 1, and the orientation film 112 and 1 13 are 
formed only in a viewing area 150. and are not formed in the non-display field 151. 
[0018] In a liquid crystal display 300, since the color filter layer 108, a protective layer 109, 
transparent electrodes 1 1 0 and 1 1 1 . and the orientation film 1 1 2 and 1 1 3 are formed only in a 
viewing area 150 and formed in the non-display field 151. a level difference is formed in the 
boundary parts of a viewing area 150 and the non-display field 151 in the front face of a substrate 
101. That is. the front face of the substrate 101 in a viewing area 150 is formed in the location 
higher than the front face of the substrate 101 in the non-display field 151. 

[0019] For example, in the thickness (eel thickness) of the liquid crystal layer [ in / in the height 
(thickness from the color filter layer 108 to the orientation film 112) of the level difference formed 
in the front face of a substrate 101 / 2-3 [mum], and a viewing area 150 ] 103. and the diameter 
of a spacer 105, spacing (substrate spacing) of 5 [mum], a substrate 101. and the opposite 
substrate 102 is 7-8 [mum]. 

[0020] Since the thickness (eel thickness) of the liquid crystal layer [ in / at this time / the non- 
display field 151 ] 103 is the same as substrate spacing, it is 7-8 [mum]. However, since the 
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spacer 105 of 5 [mum] is sprinkled in the non-display field 151 at the place of the eel thickness 7- 
8 [mum]. As a result of being unable to maintain eel thickness of 7~8 [mum], but spacing 
(substrate spacing) of a substrate 101 and the opposite substrate 102 becoming narrow and 
distortion arising in a substrate 101 and the opposite substrate 102, distribution that it is narrow 
and a core is large produces the periphery section at substrate spacing of a viewing area 1 50. 
[0021] Next, a level difference is formed in the front face of a bottom substrate, and another 
example which distribution generates at substrate spacing is explained. 

[0022] Outdoor daylight, such as sunlight and illumination light, is used without building in the light 
source, the outdoor daylight which carried out incidence from the outside (observer side) of a 
liquid crystal display is reflected by the reflecting layer prepared in the interior of a liquid crystal 
display, and the reflective mold liquid crystal display emitted to the exterior (observer side) of a 
liquid crystal display is known. In the reflective mold liquid crystal display, while forming much 
detailed irregularity on the surface of a reflecting layer and reflecting light, the reflective mold 
liquid crystal display of the internal dispersion method which can obtain a bright display is known 
by making it scattered about. 

[0023] The outline sectional view of the reflective mold liquid crystal display 400 of an internal 
dispersion method is shown in drawing 12 . In drawing 12 , the same sign is given to the same 
component as a liquid crystal display 1 00, and explanation is omitted. 

[0024] In the reflective mold liquid crystal display 400 of an internal dispersion method, much 
detailed irregularity is formed in substrate (bottom substrate) 401 front face, and the reflecting 
layer 406 which has much detailed irregularity is formed on a substrate 401 by carrying out 
sputtering of the metals, such as aluminum, along with detailed irregularity. 

[0025] An insulating layer 407 is formed on a reflecting layer 406, and the color filter layer 108 and 
the transparent electrode 110 grade are formed like the liquid crystal display 100 on the insulating 
layer 407. 

[0026] When a substrate 401 is a glass substrate, the irregularity with substrate 401 detailed front 
face is formed of the frosting processing which etches the front face of a glass substrate into an 
ununiformity with a fluoric acid solution etc. Moreover, in the case of a substrate with a substrate 
401 not only a glass substrate but common, the irregularity with substrate 401 detailed front face 
is formed by spraying a particle on the surface of a substrate of the sandblasting processing which 
makes a front face an ununiformity. 

[0027] In the liquid crystal display 400, the detailed irregularity formed in substrate 401 front face 
is formed only in the viewing area 150. On the other hand, a reflecting layer 406. an insulating layer 
407. the color filter layer 108, a protective layer 109. transparent electrodes 110 and 111, and the 
orientation film 112 and 113 are formed not only in the viewing area 1 50 but in the non-display 
field 151. 

[0028] Although the irregularity with substrate 401 detailed front face is formed of frosting 
processing or sandblasting processing, detailed irregularity is formed by deleting the substrate 401 
original front face also in processing [ which ]. Therefore, in substrate 401 front face, as drawing 
12 shows, a level difference is formed and this level difference serves as 1 [mum] extent on the 
boundary of the part in which detailed irregularity is formed, and the flat part which is not formed, 
i.e., the boundary of a viewing area 150 and the non-display field 151. Moreover, a level difference 
will be formed in the reflecting layer 406 formed on it, the color filter layer 108, the orientation film 
112, etc. if a level difference is formed in substrate 401 front face. 

[0029] Consequently, the front face of the substrate 401 in a viewing area 150 is formed in a 
location lower than the front face of the substrate 401 in the non-display field 151. 
[0030] for example, the spacer 105 which will be sprinkled by the non-display field 151 if the 
spacer 105 of 5 [mum] is sprinkled in order to equalize this eel thickness when the thickness (eel 
thickness) of the liquid crystal layer 103 in a viewing area 150 is set up with 5 [mum] — a viewing 
area 1 50 — 1 [mum] extent for height of a level difference — it is sprinkled by the high location. 
Consequently, since it becomes thicker [ the thickness (eel thickness) of the liquid crystal layer 
103 in a viewing area 150 ] than 6 [mum] extent and the set-up eel thickness 5 [mum], an 
indication as a design will be given. 

[0031] Furthermore, in a viewing area 150, since the spacer 105 of 5 [mum] is sprinkled at the 
place of the eel thickness of 6 [mum] extent, as a result of being unable to maintain the eel 
thickness which is 6 [mum] extent, but spacing (substrate spacing) of a substrate 101 and the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran^web^egi,eije 



2006/10/17 



JP.2001-188235,A [DETAILED DESCRIPTION] 



4/10 V 



opposite substrate 102 becoming narrow and distortion arising in a substrate 101 and the opposite 
substrate 102, distribution arises at substrate spacing. 

[0032] Here, a problem when distribution arises at substrate spacing is explained. If distribution 
arises at substrate spacing, distribution will arise also in the thickness (eel thickness) of the liquid 
crystal layer pinched in the meantime. If distribution arises in eel thickness in a viewing area, it is 
known in the liquid crystal display that the display engine performance will get worse. 
[0033] Especially in the liquid crystal display in STN (Super Twisted Nematic) mode, it is known 
that the permeability of light will change with change of deltan-d value (however, deltan the rate of 
a birefringence of liquid crystal and d eel thickness), and since distribution will occur in light 
transmittance, i.e.. brightness, if distribution of the deltan-d value change d. i.e., eel thickness, is 
large, contrast falls. Moreover, although losing peculiar yellow and blue coloring with a phase 
contrast plate, and compensating black and white in STN mode will be performed if distribution of 
the deltan-d value change d. i.e., eel thickness, is large, at this time, an optical property will get 
worse and an irregular color will arise in a display. Moreover, if the eel thickness d has distribution, 
the steepness of liquid crystal will get worse and contrast will fall. Thus, since contrast gets worse 
and an irregular color occurs in a display when distribution arises in the eel thickness d, there is a 
problem that display quality deteriorates. 

[0034] Then, it aims at offering the manufacture approach of the liquid crystal equipment which 

enables equalization of substrate spacing by this invention's solving the above-mentioned trouble 

and controlling the location which sprinkles a spacer, moreover, green by controlling the location 

which sprinkles a spacer — it aims at offering the manufacture approach of a liquid crystal display 

that a spacer is not sprinkled in the field in which the coloring layer of (G) is formed. 

[0035] Moreover, it aims at offering the liquid crystal display which was excellent in display quality, 

and electronic equipment equipped with this liquid crystal display by these manufacture 

approaches. 

[0036] 

[Means for Solving the Problem] The means which this invention provided in order to solve the 
above-mentioned technical problem The spacer distribution solution which it faced [ solution ] 
sprinkling many spacers for forming predetermined spacing between two substrates which pinch a 
liquid crystal layer on one substrate, and made the predetermined solvent distribute said spacer 
with an Inkjet method It is characterized by sprinkling said spacer by sprinkling only to a 
predetermined field including the pixel field on said substrate, and evaporating this solvent. 
[0037] According to this means, when the regurgitation location and the count of the regurgitation 
of a drop which are breathed out sprinkle a spacer with the Inkjet method using the Inkjet nozzle 
which can be set as arbitration, the manufacture approach of the location of the spacer sprinkled 
on a substrate and the liquid crystal equipment which can control the number can be offered. 
[0038] Moreover, in the liquid crystal equipment with which the spacer for forming predetermined 
spacing by this manufacture approach between two substrates which pinch a liquid crystal layer 
has been arranged, the liquid crystal equipment characterized by being arranged by the 
consistency uniform only to the predetermined field to which this spacer includes a pixel field 
among the whole substrate surfaces can be offered. Since the spacer is arranged by the 
consistency uniform to a predetermined field, this liquid crystal equipment turns into liquid crystal 
equipment with which substrate spacing was equalized and which was excellent in display quality. 
[0039] When the coloring layer from which the plurality for carrying out color display differs is 
prepared on one substrate between said two substrates, said predetermined field is characterized 
by being the field in which the coloring layer of a predetermined color is formed among these 
coloring layers. As for the coloring layer of said predetermined color, it is desirable that it is the 
coloring layer of red and blue. 

[0040] In this ease, since a spacer is not sprinkled by the field in which a green coloring layer is 
formed, optical leakage can be prevented and the manufacture approach of liquid crystal 
equipment and liquid crystal equipment which were excellent in the good display quality of contrast 
can be offered. 

[0041] Moreover, when the crevice is formed in one substrate front face between said two 
substrates, said predetermined field is characterized by being the field in which this crevice was 
formed. 

[0042] In this case, although the part in which the crevice is formed in the substrate front face is 
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located in a place lower than the part of the flat field in which the crevice is not formed, by 
sprinkling a spacer only into the part in which the crevice is formed, substrate spacing can be 
equalized and the manufacture approach of liquid crystal equipment and liquid crystal equipment 
which were excellent in display quality can be offered. 

[0043] Moreover, when the level difference is formed in one substrate front face between said two 
substrates, according to the height on one [ said ] substrate, to Takabe. it is small and is 
characterized by sprinkling said large spacer of a different diameter at the low section. 
[0044] In this case, according to the height on a substrate, to Takabe on a substrate, it is small, 
and by sprinkling the large spacer of a different diameter in the low section, substrate spacing can 
be equalized and the manufacture approach of liquid crystal equipment and liquid crystal 
equipment which were excellent in display quality can be offered. 

[0045] Moreover, as for said spacer, in the above means, it is desirable to carry out coating of the 
thermoplastics to a front face. The spacer sprinkled by the position is fixable on a substrate by 
warming the spacer sprinkled on the substrate by using as a spacer that by which coating of the 
thermoplastics was carried out to the front face, lowering to ordinary temperature again and 
solidifying thermoplastics, after fusing the thermoplastics by which coating was carried out to the 
front face. 

[0046] Moreover, the electronic equipment which was excellent in display quality can be offered by 

having liquid crystal equipment offered by the above means. 

[0047] 

[Embodiment of the Invention] Next, the operation gestalt concerning this invention is explained to 
a detail. 

[0048] Process drawing showing the manufacture approach of the liquid crystal display 1 for the 
simple matrix type color displays of the 1st operation gestalt concerning this invention is shown in 
1st operation gestalt drawing 1 , and the manufacture approach of this liquid crystal display and 
structure are explained to it. 

[0049] As shown in drawing 1 (a), on the substrate (bottom substrate) 1 1 which consists of glass 
etc., sequential formation of the color filter layer 1 8 which consists of coloring layer 1 8a and 
protection-from-light layer (black matrix) 18b. and the protective layer 19 which protects the color 
filter layer 18 is carried out, a transparent electrode 20 is formed in the shape of a stripe on a 
protective layer 19, and the orientation film 22 is formed on a transparent electrode 20. 
[0050] Coloring layer 18a was formed of a coloring sensitized material method, a staining 
technique, a replica method, print processes, etc.. for example, three colors of red (R), green (G), 
and blue (B) have arranged it by the predetermined pattern. Moreover, protection-from-light layer 
(black matrix) 18b is formed in the part in which coloring layer 18a is not formed, and consists of 
metals, such as chromium, a color resist which distributed the black pigment. 
[0051] Next, as shown in drawing 1 (b). many spherical spacers 15 which consist of a silicon 
dioxide, polystyrene, etc. for making substrate spacing into homogeneity on the orientation film 22 
are sprinkled. At this time, a spacer 15 is sprinkled with the ink jet method learned for an ink jet 
printer etc. using the ink jet nozzle 30 as shown in drawing 2 and drawing 3 . The diameter of a 
spacer 15 is set up according to the thickness (eel thickness) of the liquid crystal layer 13 
enclosed with a liquid crystal display 1, for example, is chosen from within the limits of 2-10 
[mum]. About the detail of the sewage sprinkling of a spacer 15. it mentions later. 
[0052] Next, as shown in drawing 1 (c), a substrate 1 1 and the opposite substrate (top substrate) 
12 which formed the transparent electrode 21 in the shape of a stripe on the front face, and 
formed the orientation film 23 on the transparent electrode 21 are stuck through a sealant 14 so 
that the orientation film 22 and 23 may counter, and the liquid crystal layer 13 is enclosed 
between a substrate 1 1 and the opposite substrate 1 2. Although finally omitted by illustration, a 
polarizing plate, a phase contrast plate, etc. are attached on the outside surface of a substrate 1 1 
and the opposite substrate 12. and a liquid crystal display 1 is created. 

[0053] Here, the sewage sprinkling of the spacer 15 to a substrate 1 1 top is explained. In this 
operation gestalt. the spacer distribution solution which distributed the spacer 15 to homogeneity 
by predetermined concentration with the supersonic wave etc. is sprinkled on a substrate 1 1 to 
the single solvent or two or more sorts of single mixed solvents which are chosen from water, 
chlorofluocarbon, isopropyl alcohol, ethanol, etc. At this time, the spacer distribution solution of a 
predetermined amount is sprinkled to the position on a substrate 1 1 by using drawing 2 and the ink 
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jet nozzle 30 as shown in drawing 3 which can set the regurgitation location and the count of the 
regurgitation of a drop which are breathed out as arbitration. Then, the spacer 15 of the 
predetermined number is arranged to the position on a substrate 1 1 by evaporating the solvent of 
a spacer distribution solution automatically. 

[0054] In this operation gestalt, it is desirable to use the adhesion spacer with which coating of 
the thermoplastics was carried out to the front face as a spacer 15. In using an adhesion spacer 
as a spacer 15, after sprinkling a spacer 15 on a substrate 1 1 and evaporating a solvent, by 
warming the substrate 1 1 which sprinkled the spacer 15 at about 100 degrees C, the 
thermoplastics by which coating was carried out to the front face of a spacer 15 is fused, and the 
fused resin is solidified by lowering temperature to ordinary temperature again. Since a spacer 15 
is fixable on a substrate 1 1 at this time, even if time amount passes, the location of the spacer 1 5 
sprinkled to the position does not change. 

[0055] Next, the structure of the ink jet nozzle 30 which is an example of the ink jet nozzle used 
with this operation gestalt is explained. Drawing 2 and drawing 3 show the perspective view of the 
ink jet nozzle 30, and the sectional view, respectively. 

[0056] The ink jet nozzle 30 is equipped with the nozzle plate 31 and diaphragm 32 made from 
stainless steel as shown in drawing 2 . and both are joined through the batch member (reservoir 
plate) 33. Between the nozzle plate 31 and the diaphragm 32. two or more space 34 and liquid 
reservoirs 35 are formed of the batch member 33. The spacer distribution solution is filled and 
each space 34 and a liquid reservoir 35 are opening the interior of each space 34 and a liquid 
reservoir 35 for free passage through a feed hopper 36. Furthermore, the nozzle hole 37 for 
injecting a spacer distribution solution from space 34 is formed in the nozzle plate 31. On the 
other hand, the hole 38 for supplying a spacer distribution solution to a liquid reservoir 35 is 
formed in the diaphragm 32. 

[0057] Moreover, as shown in drawing 3 , the piezoelectric device 39 is joined on the field which 
counters the space 34 of a diaphragm 32, and the field of the opposite side. This piezoelectric 
device 39 is located between the electrodes 40 of a pair, and if it energizes, it will bend so that a 
piezoelectric device 39 may project outside, and the diaphragm 32 with which the piezoelectric 
device 39 is joined to coincidence will also be united, and it will bend outside. The volume of space 
34 increases by this. Therefore, the spacer distribution solution equivalent to a part for the volume 
which increased in space 34 flows through a feed hopper 36 from a liquid reservoir 35. Next, if the 
energization to a piezoelectric device 39 is canceled, both a piezoelectric device 39 and the 
diaphragm 32 will return to the original configuration. Thereby, since space 34 also returns to the 
original volume, the pressure of the spacer distribution solution of the space 34 interior rises, and 
the drop 41 of a spacer distribution solution is breathed out towards a substrate from a nozzle 
hole 37. 

[0058] Next, in a liquid crystal display 1 , the top view when seeing the color filter layer 1 8 from the 
upper part is expanded and shown in drawing 4 and drawing 5 , and the spraying location of a 
spacer 15 and the example of the spraying number are explained to them. Although the 
transparent electrode 20 and the orientation film 22 grade are formed on the color filter layer 18, it 
is omitting in illustration. 

[0059] In a liquid crystal display 1, one coloring layer 18a is formed corresponding to the field 
where one transparent electrode 20 and one transparent electrode 21 cross, and the one range of 
coloring layer 18a is called a sub pixel. Moreover, it becomes 1 pixel by three coloring layer 18a 
which consists of red (R). green (G), and blue (B), and one display is attained. 

[0060] Generally, as a spraying consistency of a spacer 15, 70 [individual / mm2] extent is needed. 
For example, since there is [ a viewing area which is an example of the liquid crystal panel carried 
in a notebook sized personal computer / the vertical 192[mm] x width 144 [mm] and the pixel 
pitch P ] a sub pixel of 640x3(R, G, B) x480 (= 921,600) individual in the liquid crystal panel of 0.3 
[mm], it is required for the sub pixel of a piece to sprinkle about two spacers 15. 
[0061] Therefore, as shown in drawing 4 , about two spacers 15 should just be sprinkled in the sub 
pixel of **** 0.3[mm] x horizontal abbreviation 0.1 [mm]. 

[0062] For example, since 1 dot of drops 41 of about 17.6 [mum] can be struck when the Inkjet 
nozzle 30 of resolution 1440dpi (dot per inch) is used, the diameter of a spacer 15 is 1-4. What is 
necessary is to adjust the concentration of a spacer distribution solution and just to sprinkle one 
drop at a time for every sub pixel as two spacers 15 are distributed by one drop in being [mum]. 
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Or the concentration of a spacer distribution solution may be adjusted as one spacer 1 5 is 
distributed by one drop, and you may sprinkle two drops at a time for every sub pixel. Moreover, 
the diameter of a spacer 15 is 4-10. What is necessary is to adjust the concentration of a spacer 
distribution solution and just to sprinkle two drops at a time for every sub pixel as one spacer 15 
is distributed by one drop in being [mum]. 

[0063] Here, although the ink jet nozzle 30 of resolution 1440dpi was explained, this invention 
chooses the ink jet nozzle 30 which carries out the regurgitation of the drop of suitable magnitude 
according to the diameter of not only this but the spacer 15. and should just sprinkle about two 
spacers 15 for every sub pixel. 

[0064] In this operation gestalt, although the example which sprinkles the spacer 15 of the 
predetermined number for every sub pixel was shown, this invention can equalize the spraying 
consistency of a spacer 15 by sprinkling the spacer 15 of the predetermined number to the 
position not only this but on a substrate 1 1 . Moreover, in this operation gestalt, although only the 
liquid crystal display for color displays was explained, this invention is applicable not only to this 
but the liquid crystal display for monochrome display. 

[0065] Moreover, although it said previously that optical leakage arises and contrast falls when the 
spacer 15 was sprinkled by the range of green (G) coloring layer 18a According to this operation 
gestalt. by sprinkling a spacer 15 with the ink jet method using the Inkjet nozzle 30 As shown in 
drawing 5 . it is also possible to sprinkle a spacer 15 only in the range of blue (B) coloring layer 
18a with red (R), and not to sprinkle a spacer 15 in the range of green (G) coloring layer 18a. 
[0066] Thus, according to this operation gestalt, by sprinkling a spacer 15 with the Inkjet method 
using the Inkjet nozzle 30. the spraying location of a spacer 15 and the spraying number can be 
controlled, and the manufacture approach of a liquid crystal display that the spraying consistency 
of a spacer 15 was equalized can be offered. Moreover, while the spraying consistency of a spacer 
15 is equalized and substrate spacing is equalized by this manufacture approach, the liquid crystal 
display which was excellent in the display quality which suppressed the optical leakage by 
condensation of a spacer can be offered. 

[0067] Moreover, by sprinkling a spacer 15 with an Inkjet method, a spacer 15 can be sprinkled 
only in the range of blue (B) coloring layer 18a with red (R), and the range of green (G) coloring 
layer 18a can be provided with the manufacture approach of a liquid crystal display which does not 
sprinkle a spacer 1 5. Moreover, by this manufacture approach, the optical leakage by which the 
spacer 15 has been arranged only in the range of blue (B) coloring layer 18a with red (R) can be 
prevented, and the liquid crystal display which was excellent in the good display quality of contrast 
can be offered. 

[0068] The outline sectional view of the liquid crystal display 2 for the simple matrix type color 
displays of the 2nd operation gestalt concerning this invention is shown in 2nd operation gestalt 
drawing 6 , and the structure and the manufacture approach of this liquid crystal display are 
explained to it. In drawing 6 . the same sign is given to the same component as a liquid crystal 
display 1 , and explanation is omitted. 

[0069] In the liquid crystal display 2. the non-display field 51 and the inside [ it ] serve as [ 1- 
2mm ] a viewing area 50 from the inside of a sealant 14. 

[0070] In the liquid crystal display 2, the color filter layer 18. a protective layer 19. transparent 
electrodes 20 and 21. and the orientation film 22 and 23 are formed only in a viewing area 50, and 
are not formed in the non-display field 51. 

[0071] In the liquid crystal display 2, since the color filter layer 18, a protective layer 19, 
transparent electrodes 20 and 21, and the orientation film 22 and 23 are formed only in a viewing 
area 50 and it is not formed in the non-display field 51, the level difference is formed in the 
boundary parts of a viewing area 50 and the non-display field 51 in the front face of a substrate 
1 1 , That is, the front face of the substrate 1 1 in a viewing area 50 is formed in the location higher 
than the front face of the substrate 1 1 in the non-display field 51. 

[0072] In this operation gestalt. the spacers 25A and 25B of a different diameter bordering on a 
level difference are arranged between the substrate 1 1 and the opposite substrate 1 2 according to 
the thickness (eel thickness) of the liquid crystal layer 13. That is. spacer 25A with the small 
diameter doubled with the thickness (eel thickness) of the liquid crystal layer 13 in a viewing area 
50 is arranged at a viewing area 50, and spacer 258 with the large diameter doubled with the 
thickness (eel thickness) of the liquid crystal layer 13 in the non-display field 51 is arranged in the 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/10/17 



JP.2001-188235,A [DETAILED DESCRIPTION] 



8/10 



non-display field 51. 

[0073] For example, when the height (thickness from the color filter layer 18 to the orientation film 
22) of the level difference by which the diameter of the eel thickness in a viewing area 50 and 
spacer 25A is formed in the front face of 5 [mum] and a substrate 1 1 is 2-3 [mum] extent, the eel 
thickness in spacing (substrate spacing) 51, i.e.. the non-display field, of a substrate 11 and the 
opposite substrate 12 serves as 7-8 [mum] extent. Therefore, in the non-display field 51. spacer 
25B of diameters 7-8 [mum] extent doubled with the eel thickness 7-8 of the non-display field 51 
[mum] is arranged. 

[0074] Here, how to sprinkle two kinds of spacers 25A and 25B on a substrate 1 1 is explained. The 
spacer distribution solution A which distributed spacer 25A to homogeneity by predetermined 
concentration with the supersonic wave etc. is produced to the single solvent or two or more 
sorts of single mixed solvents which are chosen from water, chlorofluocarbon, isopropyl alcohol, 
ethanol, etc. The spacer distribution solution B is similarly produced about spacer 25B. 
[0075] As the 1st operation gestalt explained to the viewing area 50 on a substrate 11. the 
distributed solution A of spacer 25A is sprinkled to homogeneity using the Inkjet nozzle 30. 
Moreover, in the non-display field 51 on a substrate 1 1, the distributed solution B of spacer 25B is 
sprinkled to homogeneity using another ink jet nozzle 30. 

[0076] In this operation gestalt. it is desirable to use the adhesion spacer with which coating of 
the thermoplastics was carried out to the front face as spacers 25A and 25B. As the 1st operation 
gestalt explained, the sprinkled spacers 25A and 25B are fixable on a substrate 1 1 by using an 
adhesion spacer as spacers 25A and 25B. 

[0077] Since it becomes possible to control the location which sprinkles a spacer by sprinkling a 
spacer with the ink jet method using the ink jet nozzle 30 according to this operation gestalt, When 
height is formed in the front face of a substrate 1 1 According to the thickness (eel thickness) of 
the liquid crystal layer 13. Takabe can sprinkle spacer 25A with a small diameter, spacer 25B with 
a large diameter can be sprinkled in the low section, and the manufacture approach of a liquid 
crystal display that substrate spacing was equalized can be offered. Moreover, the liquid crystal 
display which was excellent in the display quality by which substrate spacing was equalized by this 
manufacture approach when height was formed in the front face of a substrate 1 1 can be offered. 
[0078] In this operation gestalt, although only the liquid crystal display for color displays was 
explained, this invention is applicable not only to this but the liquid crystal display for monochrome 
display. 

[0079] The outline sectional view of the reflective mold liquid crystal display 3 of an internal 
dispersion method is shown in 3rd operation gestalt drawing 7 , and the structure and the 
manufacture approach of this liquid crystal display are explained. In drawing 7 . the same sign is 
given to the same component as liquid crystal displays 1 and 2, and explanation is omitted. 
[0080] In a liquid crystal display 3, much detailed irregularity is formed in substrate (bottom 
substrate) 61 front face, and the reflecting layer 66 which has much detailed irregularity is formed 
on a substrate 61 by carrying out sputtering of the metals, such as aluminum, along with detailed 
irregularity. On a reflecting layer 66, the insulating layer 67 which consists of a silicon dioxide for 
protecting a reflecting layer 66 etc. is formed, and the color filter layer 18 and the transparent 
electrode 20 grade are formed like liquid crystal displays 1 and 2 on the insulating layer 67. 
[0081] When a substrate 61 is a glass substrate, the irregularity with substrate 61 detailed front 
face is formed of the frosting processing which etches the front face of a glass substrate into an 
ununiformity with a fluoric acid solution etc. Moreover, in the case of a substrate with a substrate 
61 not only a glass substrate but common, the irregularity with substrate 61 detailed front face is 
formed by spraying a particle on the front face of a substrate 61 of the sandblasting processing 
which makes a front face an ununiformity. 

[0082] This detailed height of concavo-convex heights serves as for example, 0.5-0.8 [mum] 
extent. Moreover, detailed irregularity is formed only in the viewing area 50 in substrate 61 front 
face. On the other hand, a reflecting layer 66, an insulating layer 67, the color filter layer 18, a 
protective layer 19, transparent electrodes 20 and 21, and the orientation film 22 and 23 are 
formed not only in the viewing area 50 but in the non-display field 51. 
[0083] Although the irregularity with substrate 61 detailed front face is formed of frosting 
processing, sandblasting processing, etc., detailed irregularity is formed by deleting the substrate 
61 original front face also in processing [ which ]. Therefore, as shown in drawing 7 , in substrate 
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61 front face, a level difference is formed between the part in which detailed irregularity is formed, 
and the flat part which is not formed, and this level difference serves as 1 [mum] extent. That is, 
substrate 61 front face in a viewing area 50 is formed in the location lower than substrate 61 front 
face in the non-display field 51, As a result of forming a level difference in substrate 61 front face, 
a level difference is formed in the reflecting layer 66 formed on it, the color filter layer 18. the 
orientation film 22. etc. as shown in drawing 7 . 

[0084] In this operation gestalt. the spacers 65A and 65B with which diameters differ bordering on 
a level difference on a substrate 61 are arranged according to the thickness (eel thickness) of the 
liquid crystal layer 13. That is. in the substrate 61 top. spacer 65A doubled with the eel thickness 
in a viewing area is sprinkled, and spacer 65B with small 1[mum] extent diameter is arranged in the 
non-display field 51 rather than spacer 65A doubled with the eel thickness in the non-display field 
51. 

[0085] Here, how to sprinkle two kinds of spacers 65A and 65B on a substrate 61 is explained. The 
spacer distribution solution C which distributed spacer 65A to homogeneity by predetermined 
concentration with the supersonic wave etc. is produced to the single solvent or two or more 
sorts of single mixed solvents which are chosen from water, chlorofluocarbon. isopropyl alcohol, 
ethanol, etc. The spacer distribution solution D is similarly produced about spacer 658. 
[0086] As the 1st operation gestalt explained to the viewing area 50 on a substrate 61, the 
distributed solution C of spacer 65A is sprinkled to homogeneity using the ink jet nozzle 30. 
Moreover, in the non-display field 51 on a substrate 61, the distributed solution D of spacer 658 is 
sprinkled to homogeneity using another ink jet nozzle 30. 

[0087] Moreover, in this operation gestalt. it is desirable to use the adhesion spacer with which 
coating of the thermoplastics was carried out to the front face as spacers 65A and 658. As the 
1st operation gestalt explained. Spacers 65A and 658 are fixable on a substrate 61 by using an 
adhesion spacer as spacers 65A and 658. 

[0088] Since it becomes possible to control the location which sprinkles a spacer by sprinkling a 
spacer with the Inkjet method using the ink jet nozzle 30 according to this operation gestalt. When 
height is formed on the surface of the substrate, it doubles with the thickness (eel thickness) of a 
liquid crystal layer. Takabe can sprinkle spacer 65A with a small diameter, spacer 658 with a large 
diameter can be sprinkled in the low section, and the manufacture approach of a liquid crystal 
display that substrate spacing was equalized can be offered. Moreover, the liquid crystal display 
which was excellent in the display quality by which substrate spacing was equalized by this 
manufacture approach when height was formed on the substrate can be offered. 
[0089] In this operation gestalt, although spacer 658 with a small diameter was sprinkled to the 
non-display field 51, it is also possible by sprinkling spacer 65A only to a viewing area 50, and not 
sprinkling a spacer in the non-display field 51 to equalize substrate spacing. However, it is 
desirable to sprinkle spacer 658 with a small diameter in the non-display field 51 from the point 
that substrate spacing can be equalized. 

[0090] Moreover, in this operation gestalt. although only the liquid crystal display for color displays 
was explained, this invention is applicable not only to this but the liquid crystal display for 
monochrome display. 

[0091] In addition, in the 1st - the 3rd operation gestalt, although each was explained about the 
simple matrix type liquid crystal display, this invention is not limited to this, can be applied also to 
the active-matrix type liquid crystal display using 3 terminal mold component represented by 2 
terminal mold component represented by MIM (MetaHnsulator-Metal) and TFT (Thin-Film 
Transistor), and can be applied to any liquid crystal displays. 

[0092] Moreover, the electronic equipment which was excellent in display quality can be offered by 
having the liquid crystal display offered by this invention. 

[0093] Next, the example of electronic equipment equipped with either of the liquid crystal displays 
1. 2. and 3 manufactured according to the aforementioned 1st - the aforementioned 3rd operation 
gestalt is explained. 

[0094] Drawing 8 (a) is the perspective view having shown an example of a cellular phone. In 
drawing 8 (a), 70 shows the body of a cellular phone and 71 shows the liquid crystal display section 
equipped with either of the aforementioned liquid crystal displays 1 , 2, and 3. 

[0095] Drawing 8 (b) is the perspective view having shown an example of pocket mold information 
processors, such as a word processor and a personal computer. In drawing 8 (b), the liquid crystal 
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display section which 80 equipped with the information processor and 81 equipped with the input 
sections, such as a keyboard, or the liquid crystal displays 1. 2, and 3 of the above [ 83 / an 
information processing body and 82 ] is shown. 

[0096] Drawing 8 (c) is the perspective view having shown an example of wrist watch mold 
electronic equipment. In drawing 8 (c). 90 shows the body of a clock and 91 shows the liquid 
crystal display section equipped with either of the aforementioned liquid crystal displays 1, 2. and 
3. 

[0097] Drawing 8 (a) Since each electronic equipment shown in - (c) is equipped with either of the 
aforementioned liquid crystal displays 1, 2, and 3, it becomes what was excellent in display quality 
[0098] 

[Effect of the Invention] Since the spraying location of a spacer and the spraying number are 
controllable by sprinkling a spacer with the ink-jet method using the Inkjet nozzle which can set 
the regurgitation location and the count of the regurgitation of a drop breathed out as arbitration 
according to this invention as explained above, the spraying consistency of a spacer can equalize 
and the manufacture approach of a liquid crystal display and the liquid crystal display with which 
substrate spacing was equalized and which was excellent in display quality can offer. 
[0099] Moreover, by sprinkling a spacer with an ink jet method, a spacer is sprinkled with red by 
only the range of a blue coloring layer, and the range of a green coloring layer can be provided with 
the manufacture approach of the good liquid crystal display of contrast and liquid crystal 
equipment which are not sprinkled. 

[0100] Moreover, by sprinkling a spacer with an Inkjet method, when height is on a substrate, the 
spacer with which it is small to Takabe with a spacer and the large diameters in the low section 
differ according to the thickness (eel thickness) of a liquid crystal layer can be sprinkled, and the 
manufacture approach of a liquid crystal display and liquid crystal display with which substrate 
spacing was equalized and which were excellent in display quality can be offered. 
[0101] Moreover, the electronic equipment which was excellent in display quality can be offered by 
having the liquid crystal display offered by this invention. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is process drawing showing the manufacture approach of the simple matrix 

type liquid crystal display of the 1st operation gestalt concerning this invention. 

[Drawing 2] Drawing 2 is the outline perspective view showing an example of an ink jet nozzle. 

[Drawing 3] Drawing 3 is the outline sectional view showing an example of an ink jet nozzle. 

[Drawing 4] Drawing 4 is the outline top view expanding and showing 1 pixel of the simple matrix 

type liquid crystal display of the 1st operation gestalt concerning this invention. 

[Drawing 5] Drawing 5 is the outline top view expanding and showing 1 pixel of the simple matrix 

type liquid crystal display of the 1st operation gestalt concerning this invention. 

[Drawing 6] Drawing 6 is the outline sectional view showing the simple matrix type liquid crystal 

display of the 2nd operation gestalt concerning this invention. 

[Drawing 7] Drawing 7 is the outline sectional view showing the simple matrix type liquid crystal 
display of the 3rd operation gestalt concerning this invention. 

[Drawing 8] Drawing showing an example of the cellular phone with which drawing 8 (a) was 
equipped with the liquid crystal display of the above-mentioned operation gestalt, drawing showing 
an example of the pocket mold information processor with which drawing 8 (b) was equipped with 
the liquid crystal display of the above-mentioned operation gestalt. and drawing 8 (c) are drawings 
showing an example of wrist watch mold electronic equipment equipped with the liquid crystal 
display of the above-mentioned operation gestalt. 

[Drawing 9] Drawing 9 is the outline sectional view showing a liquid crystal display common simple 
matrix type. 

[Drawing 10] Drawing 10 (a) and (b) are the outline sectional views showing the spraying 
equipment of the conventional spacer. 

[Drawing 1 1] Drawing 1 1 is the outline sectional view showing a liquid crystal display conventional 
simple matrix type. 

[Drawing 12] Drawing 12 is the outline sectional view showing the reflective mold liquid crystal 
display of the conventional internal dispersion method. 
[Description of Notations] 
1. 2, 3 Liquid crystal display 

11 61 Substrate (bottom substrate) 

1 2 [ ] Opposite Substrate (Top Substrate) 

1 3 [ ] Liquid Crystal Layer 

14 [] Sealant 

15, 25A, 25B, 65A, 65B Spacer 

1 8 [ ] Color Filter Layer 
18a [] a coloring layer 

1 8b [ ] a protection-from-light layer (black matrix) 

1 9 [ ] Protective Layer 

20 21 Transparent electrode 
22 23 Orientation film 

30 [ ] Ink Jet Nozzle 

41 [ ] Drop of Spacer Distribution Solution 

50 [ ] Viewing Area 

51 [ ] Non-display Field 
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66 [ ] Reflecting Layer 

67 [ ] Insulating Layer 
P [ ] a pixel pitch 

[Translation done.] 
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